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(54) ON-VEHICLE IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wide view of a periphery around a 
vehicle body without any dead angle by arranging a display image forming 
means cutting out images, which mutually compensate dead angles from 
respective camera image picking positions, from each of a plurality of images by 
a plurality of cameras and combining these images together. 
SOLUTION: In an image, its upper half is formed by simply shrinking image 
planes and connecting them together. Three backside image pick-up cameras 



are arranged with their optical axes held parallely to each other, and a rear 
camera is arranged in an intersection between view boundary lines of left and 
right cameras. In this way, an image by the rear image pick-up camera 
compensates a view area shielded by a vehicle body in images by the left and 
right backside image pick-up cameras. The lower half of the image is formed by 
mutually superimposing the parts, in which the vehicle body is photographed, 
from images by the left and right side backside image pick-up cameras, taking 
out an image replacing the superimposed image in the slant line part from the 
rear image pick-up camera after area selection and deforming treatment, 
combining the images, and trimming, expanding, or shrinking the combined 
image. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the mounted image display device which is equipped with the 
display image creation means and the image display means of compounding 
and choosing the image group photoed with two or more camera and said each 
camera, and is characterized by what a display image creation means cuts down 
the image which compensates with the dead angle from the camera station of 
each camera mutually from each of two or more images from two or more 
cameras, and does for synthetic processing. 

[Claim 2] It is the mounted image display device which is equipped with the left 
lateral back image pick-up camera which picturizes back from the left lateral of a 
car body, the right lateral back image pick-up camera which picturizes back from 
the right lateral of a car body, and the back image pick-up camera which 
picturizes back from a car-body posterior part in a mounted image display device 
according to claim 1, and is characterized by what the above-mentioned display 
image creation means does for the synthetic processing of the image of the 
three above-mentioned cameras. 

[Claim 3] the mounted image display device carry out what the above-mentioned 
display image creation means cuts down the image with which the dead angle 
which produces into the car body of the above-mentioned left-lateral back image 
pick-up camera and a right-lateral back image pick-up camera compensates 



from the image from the above-mentioned back image pick-up camera in a 
mounted image display device according to claim 2, and the image which 
compensates in the dead angle of the outside of the angle of visibility of the 
above-mentioned back image pick-up camera starts, and does for synthetic 
processing in these images that carried out end appearance from the image 
from the above-mentioned left-lateral back image pick-up camera and a 
right-lateral back image pick-up camera as the description. 
[Claim 4] The contact detection means formed in the image display side of an 
image display means in the mounted image display device according to claim 1, 
It has the image display control means which changes the display screen based 
on the detection result of this contact detection means. The above-mentioned 
contact detection means It is the mounted image display device which detects 
the screen location directed because a user touches a display screen top, and is 
characterized by what the above-mentioned image display control means 
displays the subject-copy image of the image currently displayed on the screen 
location in the synthetic image which the above-mentioned contact detection 
means detected on the display screen for. 

[Claim 5] In a mounted image display device according to claim 2 the 
above-mentioned left lateral back image pick-up camera, a right lateral back 
image pick-up camera, and the above-mentioned back image pick-up camera All 



have the same angle of visibility and the above-mentioned back image pick-up 
camera is arranged at the intersection of the car-body side visual field boundary 
line of the above-mentioned left lateral back image pick-up camera, and the 
car-body side visual field boundary line of the above-mentioned right lateral back 
image pick-up camera. The above-mentioned display image creation means is a 
mounted image display device characterized by what is done for the synthetic 
processing of the image in a back image pick-up camera image to the image 
field in which Body Manufacturing Division born to the center section at the time 
of connecting in piles was reflected [ part / for Body Manufacturing Division ] in 
the both-sides side back image pick-up camera image. 

[Claim 6] In a mounted image display device according to claim 4 each camera It 
is a thing possessing the picture compression coding means which carries out 
compression coding of the picture signal, respectively. The image from each 
camera It is what is transmitted to a display image creation means by common 
transmission means to transmit a signal. The above-mentioned image display 
control means The compressibility of the picture compression coding means of 
each camera section is controlled to share the transmission band of a 
transmission means so that the image quality of the image from each camera 
may become equal at the time of synthetic image display. The mounted image 
display device characterized by what is controlled to make good image quality of 



the transmission image of the selected camera image when a specific camera 
image is chosen. 

[Claim 7] It is the mounted image display device characterized by what the 
above-mentioned display image creation means changes the logging field in a 
synthetic image for in a mounted image display device according to claim 1 
according to the travel speed of a vehicle. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention arranges two or more cameras on the 
vehicle for supporting the vision of an automobilism hand, and relates to the 
mounted image display device which supplies the information around a vehicle 



required of displaying the image on an operator during operation to an operator. 
[0002] 

[Description of the Prior Art] As a conventional mounted image display device, 
two or more cameras were carried in the vehicle, and there were some which 
change and display the image currently picturized. A camera is arranged so that 
the field which becomes an operator's dead angle comparatively may project, 
and an operator can check whether a screen is changed and there is any risk in 
the field of a dead angle through the display of a camera image. 
[0003] Furthermore, the operator has mitigated the activity which changes an 
image by detecting an operator's look etc., judging automatically the image for 
which the operator is probably needed based on the detection result, and 
changing it as an advanced system. 

[0004] 

[Problem(s) to be Solved by the Invention] Since the screen always showed the 
image from one camera in the above mounted image display devices, it was 
difficult to command a whole view of all the information around a vehicle in 
coincidence. Although it was possible as the solution to make the angle of 
visibility of each camera into a wide angle, each camera had the problem which 
cannot recognize the dangerous substance which exists in the dead angle even 
if it seems that the dead angle interrupted by the car body exists and can 



command a whole view at a glance (for example, a side face will become a dead 
angle although a whole view of car-body back can be commanded, if a back 
image pick-up camera is made into a wide angle.)- Right behind [ car-body ] 
where the side-face back image pick-up camera hid in the car body becomes a 
dead angle. 

[0005] It was made in order that this invention might cancel the above troubles, 
and a whole view of the circumference of a car body can be commanded without 
a dead angle, and it aims at offering the mounted image display device which 
switches the detail image in the image efficiently, and can display it further. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, in a mounted image display device, this invention (claim 1) is equipped 
with the display image creation means and the image display means compound 
and choose the image group photoed with two or more camera and said each 
camera, and a display image creation means cuts down the image which 
compensates with the dead angle from the camera station of each camera 
mutually from each of two or more images from two or more cameras, and it 
carries out synthetic processing. 

[0007] Moreover, this invention (claim 2) is equipped with the left lateral back 
image pick-up camera which picturizes back from the left lateral of a car body, 



the right lateral back image pick-up camera which picturizes back from the right 
lateral of a car body, and the back image pick-up camera which picturizes back 
from a car-body posterior part in a mounted image display device according to 
claim 1, and the above-mentioned display image creation means carries out 
synthetic processing of the image of the three above-mentioned cameras. 
[0008] Moreover, this invention (claim 3) is set to a mounted image display 
device according to claim 2. The above-mentioned display image creation 
means cuts down the image with which the dead angle produced into the car 
body of the above-mentioned left lateral back image pick-up camera and a right 
lateral back image pick-up camera is compensated from the image from the 
above-mentioned back image pick-up camera, from the image from the 
above-mentioned left lateral back image pick-up camera and a right lateral back 
image pick-up camera, the image with which the dead angle of the outside of the 
angle of visibility of the above-mentioned back image pick-up camera is 
compensated is cut down, and synthetic processing of these images that carried 
out end appearance is carried out. 

[0009] Moreover, this invention (claim 4) is set to a mounted image display 
device according to claim 1. It has the contact detection means formed in the 
image display side of an image display means, and the image display control 
means which changes the display screen based on the detection result of this 



contact detection means. The screen location which the above-mentioned 
contact detection means directs because a user touches a display screen top is 
detected, and the above-mentioned image display control means displays the 
subject-copy image of the image currently displayed on the screen location in 
the synthetic image which the above-mentioned contact detection means 
detected on the display screen. 

[0010] Moreover, this invention (claim 5) is set to a mounted image display 
device according to claim 2. It is that in which each of above-mentioned left 
lateral back image pick-up cameras, right lateral back image pick-up cameras, 
and above-mentioned back image pick-up cameras has the same angle of 
visibility. The above-mentioned back image pick-up camera is arranged at the 
intersection of the car-body side visual field boundary line of the 
above-mentioned left lateral back image pick-up camera, and the car-body side 
visual field boundary line of the above-mentioned right lateral back image 
pick-up camera. The above-mentioned display image creation means carries out 
synthetic processing of the image in a back image pick-up camera image to the 
image field in which Body Manufacturing Division born to the center section at 
the time of connecting in piles was reflected [ part / for Body Manufacturing 
Division ] in the both-sides side back image pick-up camera image. 
[0011] Moreover, this invention (claim 6) is set to a mounted image display 



device according to claim 4. A picture compression coding means by which each 
camera carries out compression coding of the picture signal, respectively is 
provided. The image from each camera is what is transmitted to a display image 
creation means by common transmission means to transmit a signal. The 
above-mentioned image display control means at the time of synthetic image 
display When the compressibility of the picture compression coding means of 
each camera section is controlled to share the transmission band of a 
transmission means so that the image quality of the image from each camera 
becomes equal, and a specific camera image is chosen, it controls to make good 
image quality of the transmission image of the selected camera image. 
[0012] Moreover, in a mounted image display device according to claim 1, as for 
this invention (claim 7), the above-mentioned display image creation means 
changes the logging field in a synthetic image according to the travel speed of a 
vehicle. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained using drawing 12 from drawing 1 . Drawing 1 is drawing showing the 
configuration of the mounted image display device by the gestalt of operation of 
this invention. In drawing 1 , it is the camera node which consists of a connection 
node, a camera, and the picture compression section with the bus by which 1 



performs the car body of an automobile and 2, 3, 4, 5, and 6 perform image 
transmission. Hereafter, a back image pick-up camera node and the camera 
node 5 are called a left lateral back image pick-up camera node, and the camera 
node 6 is called [ the camera node 2 / an anterior part right lateral image pick-up 
camera node and the camera node 3 ] an anterior part left lateral image pick-up 
camera node for a right lateral back image pick-up camera node and the camera 
node 4. The graphic display node to which 7 gives a synthetic indication of the 
image to which it is transmitted with a connection node with a bus, and 8 are the 
buses for image transmission. 

[0014] In the above-mentioned configuration, the actuation is explained below. 
The camera in each camera node photos the image of a location and a direction 
installed, respectively, namely, — the inside of the anterior part right lateral image 
pick-up camera node 2 ~ method of the right from the front point of a car body ** 
— the inside of the right lateral back image pick-up camera node 3 — a car-body 
side face to a longitudinal direction -- within the back image pick-up camera 
node 4, from a car-body posterior part, within the left lateral back image pick-up 
camera node 5, a longitudinal direction is photoed from a car-body left lateral, 
and a car-body left point to the direction of the left is photoed for back within the 
anterior part left lateral image pick-up camera node 6. 
[001 5] Drawing 2 shows the configuration of each camera node. For 9, as for the 



picture compression coding section and 11, in drawing 2 , a camera and 10 are 
[ a bus control node (transceiver node) and 12 ] control sections. Compression 
coding of the image photoed with the camera 9 is carried out in the picture 
compression coding section 10. The parameter which determines the 
compression efficiency in this case is given from a control section 12. The 
compressed image data is sent out to a bus through the bus control node 11, 
and is sent to the graphic display node 7. A control section 12 sends a 
compression efficiency control signal to the picture compression coding section 
10 based on the band management information from the graphic display node 
sent through the bus control node 1 1 . The image data from each camera node is 
sent to the graphic display node 7. 

[0016] Drawing 3 is the block diagram of a graphic display node. In drawing 3 , 
the control section by which a display with a touch panel and 14 perform the 
image composition processing section, and, as for 15, 13 controls display of an 
image and image quality of each image, and 16 are a bus control node 
(transceiver node) which sends out the control signal from a control section 15 to 
the camera node on a bus while receiving the data from each camera node sent 
to a bus. 17, 18, 19, 20, and 21 are the image reconstruction processing 
sections. Through the receiving node 16, the image data sent from each camera 
node is sent to each image data at the image composition processing section 14, 



after the image reconstruction processing sections 17-21 sent and regenerate, 
respectively, another eclipse and. In the image composition processing section 
14, six image patterns are generated and outputted according to the signal from 
a control section 15. Six patterns The display of an anterior part right lateral 
image pick-up camera image, a right lateral back image pick-up camera image, 
In the screen upper half as shown in one display of five camera images of a back 
image pick-up camera image, a left lateral back image pick-up camera image, 
and an anterior part left lateral image pick-up camera image, and drawing 4 , an 
anterior part right lateral image pick-up camera image, It is the image which 
reduced and displayed the anterior part left lateral image pick-up camera image, 
and compounded the right lateral back image pick-up camera image, the back 
image pick-up camera image, and the left lateral back image pick-up camera 
image for the lower half. Five of six patterns can be performed by mere input 
change. 

[0017] The synthetic approach of the pattern of drawing 4 is explained. Among 
the screen of drawing 4 , an upper half only carries out screen contraction, and is 
connected. Therefore, the synthetic approach of the image of a lower half is 
shown. Drawing 5 shows the physical relationship of three back image pick-up 
cameras. As shown in this drawing (a), the optical axis of a camera is installed 
so that it may be kept parallel. Moreover, a back camera is installed on the 



intersection of the visual field boundary line of a camera on either side like 
drawing 5 (b). The image of the back image pick-up camera 4 turns into an 
image with which the visual field field interrupted by the car body of the side-face 
back image pick-up camera of each right and left is compensated by doing so. 
Drawing 8 is the explanatory view of the image composition approach of a lower 
half. The part (shadow area) in which the side-face back image pick-up camera 
image empty vehicle object on either side is reflected in the beginning is piled up. 
next, the trimming after field-choosing and deformation processing, taking out 
the piled-up image of a shadow area, and the image to replace and 
compounding them from a back image pick-up camera image ~ and it expands 
or processes [ contraction ] and a synthetic image is obtained. 
[0018] The image picked out from a back image pick-up camera image is 
explained. The dead angle field in a left-and-right-laterals back image pick-up 
camera is a field of the right behind of the car body pinched by straight lines gm 
and hn so that clearly [ in drawing 5 (b) ]. It is the explanatory view of which field 
in a back image pick-up camera image the dead angle field which drawing 7 
described above hits. When nothing exists in right behind [ car-body ] except the 
ground, if the line corresponding to cb and jn for the line corresponding to im of 
drawing 5 (b) is set to fe, it will become the field surrounded by abafed. 
Therefore, the body which will produce the field and lap which have projected 



the side-face back camera image if the other field is started and it adds to an 
image, and is there will appear on a synthetic image, as existed in two. The point 
corresponding to k and I if a big body is on kl of drawing 5 (b) is at b' and e' in 
drawing 7 . Supposing it is, a'b'cfe'd' will become a dead angle field. Therefore, a 
dead angle field changes with the distance of an obstruction. In consideration of 
significance being higher than the information about a back consecutiveness 
vehicle, a certain suitable distance between two cars is assumed from it, 
a'b'cfe'd' is started, and it considers as a field, the information supplied with the 
priority to an operator on the other hand is a consecutiveness vehicle which is 
approaching most, ** shot two-fold [ of a some ] about a body further than it is 
allowed, and some flash is allowed when conversely near. The distance to 
assume changes distance to the direction which becomes large according to the 
time of low-speed transit and high-speed transit. For example, it is made into 
about 10m at the time about 5m and of a high speed at the time of a low speed. 
The started field of a'b'cfe'd' carries out deformation processing at the 
trapezoidal shape of drawing 6 . Since lengthwise direction and visual field fields 
also differ in that case so that clearly [ drawing 5 (a) ], after performing 
contraction processing of a lengthwise direction according to the ratio of the 
visual field in the assumed distance between two cars, for example, x:y in 
drawing, deformation processing is further carried out on a trapezoid. This 



should just carry out expansion or contraction processing for every Rhine. 
[0019] The image of the made trapezoidal shape is inserted in the car-body 
image section of the synthetic image of a side-face back camera, and ~ among 
those -- since -- trimming of the field used for a display is carried out. Trimming is 
performed according to a travel speed. The example of trimming is shown in 
drawing 8 . That is, at the time of retreat, since it is necessary to see the white 
line for induction drawn on the road surface, the part under a screen is required, 
and compared with the time of a low speed, at the time of high-speed transit, in 
order to put a distant place into a visual field more, a trimming location is set to 
the upper part. Image composition processing 14 of drawing 3 is performed by 
the above processing. 

[0020] It returns to drawing 3 and the synthetic image from the image 
composition processing 14 is displayed on the display 13 with a touch panel. A 
touch panel can detect now which [ of each camera image field in the synthetic 
image currently displayed like drawing 4 ] the operator touched, and sends an 
operator's contact positional information to a control section 15. A control section 
15 sends the switch signal used as the synthetic image of drawing 4 by receiving 
a contact signal for the second time, when delivery and one camera image are 
displayed on the image composition processing section 14 in the switch signal 
switched to the camera image display chosen based on the contact positional 



information from the display 13 with a touch panel at the time of synthetic image 
display like drawing 4 . Furthermore, based on the travel-speed information on 
an automobile, the signal which shows high-speed transit or low-speed transit is 
sent to the image composition processing section 14. Moreover, a control 
section 15 sends an image quality control signal to all camera nodes through a 
bus control node at the time of an image switch signal output. At the time of the 
synthetic image display of drawing 4 , this directs that the image quality of all 
camera nodes becomes homogeneity, at the time of one camera node display, 
directs coding by high image quality by the camera node corresponding to the 
image to display, and directs to reduce image quality to the camera node of an 
except. For example, when the bands of the whole bus are 30Mbps(es), at the 
time of the image display of drawing 4 , coding by 6Mbps(es) is directed to all 
camera nodes, and when other, the remaining camera nodes direct coding by 
4Mbps to the camera node of a display image as 14Mbps(es). 
[0021] Drawing 9 is drawing showing the configuration of the synthetic 
processing section 14. In drawing, the change processing section to which 401 
changes an output image, and 402 are composition and the trimming processing 
section. It is sent to composition and the trimming processing section 402, 
synthetic processing is carried out, trimming processing is further carried out 
based on a vehicle speed judging result signal, and the video signal from each 



camera node which was received by the transceiver node 16 and decoded by 
decoders (image reconstruction processing section) 17, 18, 19, 20, and 21 is 
changed into the synthetic image shown in drawing 4 . A synthetic image is sent 
to the change processing section 401 with the image of each camera node. In 
the change processing section 401, one is chosen and outputted from six image 
inputs according to image display mode. 

[0022] Drawing 10 is drawing showing the configuration of the processing in a 
control section 15. In drawing, 301 is the synthetic pattern directions processing 
section, and 302 is the band control processing section. The synthetic pattern 
directions processing section 301 sends screen-display mode and a vehicle 
speed judging result signal to the synthetic processing section 14 as a synthetic 
pattern indication signal based on a vehicle speed signal and the image 
selection signal from a touch panel. Moreover, the band control processing 
section 302 generates the average quantization width-of-face signal of each 
node, and the band indication signal given to each camera node based on the 
image selection signal from a touch panel, and in order to send to each camera 
node, it sends it to the transceiver node 16. 
[0023] Drawing 1 1 is a flow chart Fig. for explaining the processing flow of the 
synthetic pattern directions processing section 301. In drawing, synthetic pattern 
indication signal generation processing of the mode initialization processing 



which initializes in the mode in_which S1 gives initiation processing and S2 gives 
a synthetic indication of the display image mode, the judgment processing by 
whether the display image mode of S3 being synthetic image display, and S4 
reading a vehicle speed signal, and a high speed, a low speed and 
vehicle-speed condition judging processing of whether it being retreat and 
carrying out judgment processing, and S5 generating a synthetic pattern 
indication signal, and sending to the synthetic processing section 14, and S6 are 
image selection-signal reading processing. 

[0024] Hereafter, the processing flow of the synthetic pattern directions 
processing section 301 is explained along with drawing 1 1 . The initialization 
processing S2 sets display image mode as synthetic image display mode. In the 
judgment processing S3, it judges whether display image mode is a synthetic 
image. When it is except synthetic image mode (i.e., when it is the mode which 
displays the image from any one camera node), since a vehicle speed signal 
does not have the need, it progresses to the synthetic pattern indication signal 
generation processing S5. In the case of synthetic image display mode, it 
progresses to vehicle speed condition judging processing S4. Vehicle speed 
condition judging processing S4 reads a vehicle speed signal, and a vehicle 
judges under transit and retreat transit under transit or at a low speed from the 
rate at high speed. This should just judge with under retreat transit during 



low-speed transit and backward feed at the rate not more than it during 
high-speed transit, when for example, whenever [ vehicle speed ] is 40km [ or 
more ]/h. It progresses to the synthetic pattern indication signal generation 
processing S5 after a judgment. In the synthetic pattern indication signal 
generation processing S5, the display image mode and the vehicle speed 
judging result which were already set up are generated as an output signal to the 
synthetic processing section 14, and it transmits to the synthetic processing 
section 14. Then, in the image selection-signal reading processing S6, after 
predetermined carries out time amount standby, an image selection signal is 
read and processing is again returned to the judgment processing S3 after that. 
Here, if a predetermined standby time is carried out for several mm second 
grade of every, an image selection signal is changed by the result which the user 
chose on the display 13 with a touch panel, and a time delay until it is reflected in 
display image mode can be made into extent for which a user is not made to 
sense the latency time. 

[0025] Drawing 12 is a flow chart Fig. for explaining the processing flow in the 
band control processing 302. Camera actuation judging processing in which it 
judges whether, as for S101, initiation processing operates a front period, and, 
as for S102, each camera node was operating in drawing, Display image mode 
judging processing in which it judges whether S103 is the mode in which display 



image mode shows a specific image, Concentration band quota processing in 
which S104 makes the band to the selected camera node increase, and the 
band of the other camera node is decreased, The image quality equalization 
band quota processing which assigns a band as the image quality of each 
camera node maintained at homogeneity in S105, The equal band quota 
processing in which S106 assigns a band equally, and S107 are average 
quantization width-of-face signal receptions which read the average quantization 
width-of-face signal within the predetermined period of the video signal decoded 
by each decoder in a receiving node. 

[0026] Hereafter, the processing flow of the band control processing 302 is 
explained along with drawing 1 1 . First, in the camera actuation judging 
processing S102, it checks whether each camera node is operating for image 
display. That is, when it is immediately after a camera begins to operate like at 
the time of power-source ON, it progresses to the equal band quota processing 
S106, and the same bandwidth as each camera node is outputted as a band 
indication signal. When that is not right, it progresses to the display image mode 
judging processing S103. In display image Mode S 103, when it is the mode 
which displays specific camera mode, it progresses to the intensive quota 
control processing S104. In the case of synthetic image display mode, it 
progresses to the image quality equalization band quota processing S105. In the 



concentration band quota processing S104, the band of the camera node 
corresponding to the selected image is made to increase, and the band to the 
remaining nodes is decreased. For example, the transmission bands of the 
whole bus are 30Mbps(es), and when 6 Mbpses are assigned to each camera 
node at a time, respectively, the control signal of the purport which assigns 
14Mbps(es) to the selected thing and it assigns 4 Mbpses at a time to the 
remaining camera nodes, respectively is outputted to the transceiver node 16, 
and it notifies to each camera node. 

[0027] By the image quality equalization band quota processing S105, the 
average value of the average quantization width of face sent from each decoder 
is calculated, and it compares with the average quantization width of face of 
each decoder. Since image quality is considered to be worse than other things, 
transmission band width of face is made to increase according to the magnitude 
of the difference from the average, if larger as a result of a comparison than the 
average of the average quantization width of face of each node. Conversely, 
since it is thought that image quality is better than the thing from other nodes 
when smaller than the average, bandwidth is decreased according to the 
difference from the average. Six Mbpses are assigned to each camera node at a 
time. For example, the average quantization width of face in an existing fixed 
period in each decoder Suppose that it was 4, 8, 6, 5, and 7, respectively (for 



example, when the compression method of video compression method 
common-name MPEG 2 of IS013818 is used as a compression method), the 
signal which shows quantization width of face is expressed by 5 bits, and it is 
possible that the data of the above average quantization width-of-face values 
are transmitted. . At this time, average quantization width of face is set to 6, and 
the band of the camera node corresponding to the 1st and the 4th is decreased. 
At this time, more 1st transmission bands than the 4th are decreased. Moreover, 
the transmission band of the camera node corresponding to the 2nd and the 5th 
is increased. The 2nd band is made to increase more mostly from the 5th at this 
time. Thus, the control signal of the purport which updates the band of each 
camera node is outputted to the transceiver node 16 so that the image quality of 
a camera node may equalize, and it notifies to each camera node. 
[0028] The average quantization width-of-face signal reception S107 receives 
and reads the quantization width of face from each decoder the same period by 
which the average quantization width of face from each decoder is updated, and 
repeats return and processing to the camera actuation judging processing S102 
again after that. Therefore, according to image display mode, a suitable band is 
assigned to each node for every fixed period. Especially, at the time of synthetic 
image display mode, there is effectiveness which the one where the image 
quality of the image compounded is more uniform does not highlight [ knot ]. 



[0029] As mentioned above, according to the gestalt of this operation, since two 
or more camera images are compounded and displayed, a dead angle field can 
supply the image information around a very small vehicle to an operator. 
Moreover, it can switch to the detail screen because arrange a touch panel and a 
direct operator touches the image on the screen, and the information around an 
operator vehicle can be offered quickly. In that case, since the image quality of 
each camera is set up so that it may become high at the time of a display, even 
when image quality for all images with the sufficient bandwidth of a bus cannot 
be guaranteed, an operator can be provided with a good image. 
[0030] In addition, in the gestalt of this operation, although the configuration of a 
bus is taken to image transmission, the configuration of wiring a display 
separately from each camera may be used. Moreover, the option which a dead 
angle arranges without conflict that it is few and sensuously as much as possible 
also about the image composition approach is sufficient. For example, it is also 
effective to also arrange the image of the side-face image pick-up camera of 
anterior part in both ends, and to display it in the shape of a panorama. 
Moreover, the camera which photographs a part more near a car body which 
becomes a dead angle also with a back image pick-up camera also about the 
number of a camera may be increased, and the number is not restricted. 
[0031] 



[Effect of the Invention] As mentioned above, according to this invention (claim 
1), it sets to a mounted image display device. It has the display image creation 
means and the image display means of compounding and choosing the image 
group photoed with two or more camera and said each camera. A display image 
creation means from each of two or more images from two or more cameras 
Since the image which compensates with the dead angle from the camera 
station of each camera mutually was cut down, it considered as the configuration 
which carries out synthetic processing and it generates and displays that a 
synthetic image complements a dead angle from two or more images, it is 
effective in the ability of an operator to realize the mounted image display device 
which can command a whole view of the circumference of a vehicle without a 
dead angle. 
[0032] Moreover, according to this invention (claim 2), it sets to a mounted 
image display device according to claim 1. It has the left lateral back image 
pick-up camera which picturizes back from the left lateral of a car body, the right 
lateral back image pick-up camera which picturizes back from the right lateral of 
a car body, and the back image pick-up camera which picturizes back from a 
car-body posterior part. Since the above-mentioned display image creation 
means considered as the configuration which carries out synthetic processing of 
the image of the three above-mentioned cameras and it generates and displays 



that a synthetic image complements a dead angle from two or more images, it is 
effective in the ability of an operator to realize the mounted image display device 
which can command a whole view of the circumference of a vehicle without a 
dead angle. 
[0033] Moreover, according to this invention (claim 3), it sets to a mounted 
image display device according to claim 2. The above-mentioned display image 
creation means cuts down the image with which the dead angle produced into 
the car body of the above-mentioned left lateral back image pick-up camera and 
a right lateral back image pick-up camera is compensated from the image from 
the above-mentioned back image pick-up camera. From the image from the 
above-mentioned left lateral back image pick-up camera and a right lateral back 
image pick-up camera since the image with which the dead angle of the outside 
of the angle of visibility of the above-mentioned back image pick-up camera is 
compensated was cut down, these images that carried out end appearance 
were considered as the configuration which carries out synthetic processing and 
it generates and displays that a synthetic image complements a dead angle from 
two or more images It is effective in the ability of an operator to realize the 
mounted image display device which can command a whole view of the 
circumference of a vehicle without a dead angle. 
[0034] Moreover, according to this invention (claim 4), it sets to a mounted 



image display device according to claim 1. It has the contact detection means 
formed in the image display side of an image display means, and the image 
display control means which changes the display screen based on the detection 
result of this contact detection means. The screen location which the 
above-mentioned contact detection means directs because a user touches a 
display screen top is detected. Since the above-mentioned image display control 
means considered as the configuration which displays the subject-copy image of 
the image currently displayed on the screen location in the synthetic image 
which the above-mentioned contact detection means detected on the display 
screen It can switch to the camera image which is picturizing the detail there by 
touching a synthetic image directly, and is effective in the mounted image 
display device which can provide an operator with an efficient required image 
being realizable. 
[0035] Moreover, according to this invention (claim 5), it sets to a mounted 
image display device according to claim 2. It is that in which each of 
above-mentioned left lateral back image pick-up cameras, right lateral back 
image pick-up cameras, and above-mentioned back image pick-up cameras has 
the same angle of visibility. The above-mentioned back image pick-up camera is 
arranged at the intersection of the car-body side visual field boundary line of the 
above-mentioned left lateral back image pick-up camera, and the car-body side 



visual field boundary line of the above-mentioned right lateral back image 
pick-up camera. Since the above-mentioned display image creation means 
considered as the configuration which carries out synthetic processing of the 
image in a back image pick-up camera image to the image field in which Body 
Manufacturing Division born to the center section at the time of connecting in 
piles was reflected [ part / for Body Manufacturing Division ] in the both-sides 
side back image pick-up camera image There is effectiveness which can 
compound the image near the image which the synthetic image of each 
side-face back image pick-up camera image and a back image pick-up camera 
image projects on a side-face back image pick-up camera when there is no car 
body. 

[0036] Moreover, according to this invention (claim 6), it sets to a mounted 
image display device according to claim 4. A picture compression coding means 
by which each camera carries out compression coding of the picture signal, 
respectively is provided. The image from each camera is what is transmitted to a 
display image creation means by common transmission means to transmit a 
signal. The above-mentioned image display control means at the time of 
synthetic image display The compressibility of the picture compression coding 
means of each camera section is controlled to share the transmission band of a 
transmission means so that the image quality of the image from each camera 



may become equal. Since it considered as the configuration controlled to make 
good image quality of the transmission image of the selected camera image 
when a specific camera image was chosen When transmitting the image from 
each camera using the common transmission line which is a common 
transmission line of LAN, a bus, etc. and has a limit in the transmission band of 
each image Transmission which fulfills required image quality if needed is 
enabled, and it is effective in the mounted image display device with which the 
same display effectiveness as the case where two or more cameras are 
connected with a respectively independent transmission line to a display, and 
the case where a common transmission line with the transmission band to which 
all images can fully be sent is used is acquired being realizable. 
[0037] Moreover, according to this invention (claim 7), in a mounted image 
display device according to claim 1, since the above-mentioned display image 
creation means considered as the configuration which changes the logging field 
in a synthetic image according to the travel speed of a vehicle, it is effective in 
the mounted image display device which can offer the suitable visual field for an 
operator according to a travel speed being realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the mounted image display 
device by the gestalt of operation of this invention. 
[Drawing 2] It is drawing showing the configuration of the camera node of the 
mounted image display device by the gestalt of operation of this invention. 
[Drawing 3] It is drawing showing the configuration of the graphic display node of 
the mounted image display device by the gestalt of operation of this invention. 
[Drawing 4] It is drawing for explaining the synthetic image compounded in the 
image composition processing section of the mounted image display device by 
the gestalt of operation of this invention. 

[Drawing 5] It is the explanatory view of the physical relationship of the back 
image pick-up camera in the mounted image display device by the gestalt of 
operation of this invention. 



[Drawing 8] It is drawing for explaining the image composition approach in the 
image composition processing section of the mounted image display device by 
the gestalt of operation of this invention. 

[Drawing 7] It is drawing explaining which field in a back image pick-up camera 
image the dead angle field of a side-face back image pick-up camera hits in the 
mounted image display device by the gestalt of operation of this invention. 
[Drawing 8] It is drawing for explaining the example of the trimming in the 
synthetic processing section of the mounted image display device by the gestalt 
of operation of this invention. 

[Drawing 9] It is drawing showing the configuration of the synthetic processing 
section of the mounted image display device by the gestalt of operation of this 
invention. 

[Drawing 10] It is drawing showing the configuration of the processing in the 
control section of the mounted image display device by the gestalt of operation 
of this invention. 

[Drawing 11] It is a flow chart Fig. for explaining the flow of the synthetic pattern 
directions processing in the control section of the mounted image display device 
by the gestalt of operation of this invention. 
[Drawing 12] It is a flow chart Fig. for explaining the flow of the band control 
processing in the control section of the mounted image display device by the 



gestalt of operation of this invention. 

[Description of Notations] 

1 Car Body of Automobile 

2 Anterior Part Right Lateral Image Pick-up Camera Node 

3 Right Lateral Back Image Pick-up Camera Node 

4 Back Image Pick-up Camera Node 

5 Left Lateral Back Image Pick-up Camera Node 

6 Anterior Part Left Lateral Image Pick-up Camera Node 

7 Graphic Display Node 

8 Bus for Image Transmission 

9 Camera 

10 Picture Compression Coding Section 

11 Bus Control Node 

12 Control Section 

13 Display with Touch Panel 

14 Image Composition Processing Section 

15 Control Section 

16 Bus Control Node (Transceiver Node) 
17, 18, 19, 20, 21 Image reconstruction processing section (decoder) 
401 Switch Processing Section 



402 Composition and Trimming Processing Section 

301 Synthetic Pattern Directions Processing 

302 Band Control Processing 
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